G.  Crystalline structures

1 .  The valence shell for a germanium atom contains 4

valence electrons.  When germanium is in crystalline
form the valence electrons in the outer ring of one
atom align themselves *with the valence electrons of
adjacent atoms to form pairs of shared electrons.  This
electron sharing is called covalent bonding.  These
covalent bonds bind the germanium atoms into an
orderly, geometric pattern within the crystal.

2.  Figure 6 is a simplified illustration of the atomic
arrangement of a crystal structure.  The inert portion
of each atom has an overall positive charge and is
locked into the structure in an orderly manner.  Each
ion is repelled by the similarly charged surrounding
ion from various directions, thereby stabilizing the
positive of the ion in the structure.  The relatively
large mass of the ion also contributes to this
stability.

\

Pure germanium crystal, lattice structure.

Figure 6.

3.  Materials may be broadly classified as insulators,

semiconductor, or conductors according to the energy in
an electron must receive to jump the gap between the
valence band and conduction band.  Another method of
classification is by the number of electrons in the
valence shell.
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